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Magnetic ﬁeldCompressibility effects on Rayleigh–Taylor instability in inhomogeneous plasma rotating uniformly in an
external vertical magnetic ﬁeld have been investigated. Using the exponential density distribution and in
the presence of a ﬁxed boundary condition, the linear growth rate is obtained for a ﬁnite compressible
plasma layer. As well as the linear growth rate of a heavy compressible plasma layer supported by a
lighter one is obtained. It is shown that, in the case of a ﬁnite compressible plasma layer and in the
absence of an external magnetic ﬁeld the system is always instable, while in the presence of an external
magnetic ﬁeld the system capitulates to the stability role that plays it. In the case of two compressible
plasma layers, the compressibility (the ratio of speciﬁc heat values) has a stabilizing role that increases
with the presence of an external vertical magnetic ﬁeld. While the equilibrium pressure at the interface
has an instability effect on the growth rates.
 2014 The Author. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/3.0/).Introduction
The instability of the interface between two ﬂuids having
different densities and accelerated toward each other is called
the Rayleigh–Taylor instability (RTI). This problem for a ﬂuid in a
gravitational ﬁeld was ﬁrst studied by Rayleigh [1] and later
applied to all accelerated ﬂuids by Taylor [2]. The theoretical
results of RTI were studied in greater detail by Chandrasekhar
[3]. Such instabilities are present in various physical situations
and play a prominent role, for instance, in inertial-conﬁnement
fusion [4,5] and in supernova explosions in astrophysics [6]. In
addition to these applications, the RTI remains a basic problem in
ﬂuid dynamics, despite the fact that it has been studied for a
number of decades.
In ﬂuid mechanics, compressibility is a measure of the relative
volume change of a ﬂuid as a response to a pressure change. In
other words, a compressible ﬂuid is one in which the ﬂuid density
changes when it is subjected to high pressure-gradients.
The classical treatment of the RTI uses the incompressible
assumption. However, regarding the effect of compressibility a
more realistic description of the behavior of astrophysical plasmas
in general and solar plasmas in particular is considered. There have
been many studies of the effect of compressibility in the classical
case. For example, the effect of compressibility on RTI wasconsidered by Vanderwoort [7], Plesset and Hsieh [8], Mathews
and Blumenthal [9], Scannapieco [10], Bernstein and Book [11],
Baker [12], Newcomb [13], Lezzi and Prosperetti [14]. However,
there are no agreeable conclusions accepted widely. Vandervoort
and Mathews and Blumenthal found a stabilizing effect of
compressibility. On the other hand, Scannapieco and Bernstein
and Book concluded that the compressibility has a destabilizing
effect, while Baker found both stabilizing and destabilizing effects
of compressibility in the linear regime, this possibility depends on
the ratio of the sound speeds.
In Refs. [15,16] the compressibility is characterized by two
parameters, the ratio of speciﬁc heats c and the equilibrium pres-
sure at the interface P1. They show that the ratio of speciﬁc heats
on the RTI growth rates has stabilized effects, while the equilib-
rium pressure at the interface has destabilized effects on the
growth rates.
In Ref. [17] the compressibility is also characterized by two
parameters, the ratio of speciﬁc heats c and the equilibrium pres-
sure at the interface P1 .The results show that inﬂuence of the ratio
of speciﬁc heats on the RTI growth rates is not only stabilized but
also destabilized, while the equilibrium pressure at the interface
has a destabilized effect.
The effects of compressibility, ﬁnite conductivity and rotation
on the RTI of three viscosity ﬂuid layers permeated by uniform ver-
tical magnetic ﬁeld through a porous media have been studied by
Khan et al. [18]. They concluded that rotation, ﬁnite conductivity,
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destabilizing inﬂuence while viscosity has a stabilizing inﬂuence
in a vertical magnetic ﬁeld.
The Rayleigh–Taylor instability of an exponentially stratiﬁed
plasma permeated by an inhomogeneous magnetic ﬁeld in the
absence of and presence of uniform rotation is studied by Bhatia
and Sharma [19]. The RTI is investigated analytically in inhomoge-
neous plasma rotating uniformly in an external vertical magnetic
ﬁeld by Al-Khateeb and Laham [20].
Compressibility likely plays a large role in most systems that
involve RTI in nature, such as supernovae explosions and atmo-
spheric ﬂows. The appearance of such instabilities in previous top-
ics has inspired us to study it and this is the main motivation of
this work.
In this work, we investigate the effect of compressibility on the
Rayleigh–Taylor instability problem in inhomogeneous plasma
rotating uniformly in an external magnetic ﬁeld in the vertical
direction of both ﬁnite plasma layer and two ﬁnite plasma layers.
Linearized perturbation equations
Equations for ideal compressible plasma as a ﬂuid of electrons
and immobile ions in the presence of a constant external magnetic
ﬁeld along the z-axis (~B ¼ B0~ez) are:
q
@
@t
þ ~U  r
 
~U ¼ ~rpþ q~g  qð~U  ~xÞ; ð1Þ
@
@t
þ ~U  r
 
q ¼ 0; ð2Þ
@p
@t
¼ cp ð~r  ~UÞ  ð~U  ~rÞp: ð3Þ
where ~U ¼ ðux; uy; uz Þ is the velocity, q is the density, p is the pres-
sure, ~g ¼ ð0; 0; gÞ is the acceleration due to gravity directed anti-
parallel to z-axis, ~x ¼ eB0me~ez is the plasma angular velocity (me is the
electron mass, e is magnitude of the electrons charge) and c is a
constant.
Now, we give a small perturbation to the system, where the per-
turbations in the velocity ~U, pressure p, and density q, respectively,
are written as ~U ¼ ~U1ðx; y; z; tÞ, P ¼ P0ðzÞ þ P1ðx; y; z; tÞ and
q ¼ q0ðzÞ þ q1ðx; y; z; tÞ, ðq0 ¼ q0ðzÞ; p0 ¼ p0ðzÞ; d p0dz ¼ q0gÞ. Then,
the linearized equations can be easily derived fromEqs. (1)–(3) in the
form:
q0
@~U1
@t
¼ rP1 þ q1~g  q0 ð~U1  ~xzÞ; ð4Þ
@q1
@t
þ ð~U1  rÞq0 ¼ 0; ð5Þ
@p
@t
¼ p0 c ð~r  ~U1Þ  ð~U1  ~rÞp0: ð6Þ
Now, we consider the perturbation in all physical quantities
taken in the form
W1ðx; y; z; tÞ ¼ W1ðzÞ expfi ½kxxþ ky yx tg: ð7Þ
where kx; ky ðk2 ¼ k2x þ k2yÞ are the horizontal wave numbers and x
denotes the rate at which the system departs from equilibrium.
Then, the system of Eqs. (4)–(6) becomes
ixq0ux1 ¼ ikxp1  q0xzuy1; ð8Þ
ixq0uy1 ¼ ikyp1 þ q0xzux1; ð9Þixq0uz1 ¼ 
@p1
@z
 q1g; ð10Þ
ixq1 þ q0fikxux1 þ ikyuy1 þ Duz1g þ uz1Dq0 ¼ 0; ð11Þ
ip1x ¼ cp0fikxux1 þ ikyuy1 þ Duz1g þ uz1gq0: ð12Þ
After eliminating some variables from the system of
Eqs. (8)–(12), we have
d2uz1
dz2
þ 1
q0
dq0
dz
duz1
dz
 k
2
x2 x2z
" #
x2 þ g
q0
dq0
dz
þ g
2
c2
 
x
2
c2
( )
uz1
¼ 0; ð13Þ
where c ¼
ﬃﬃﬃﬃﬃﬃﬃ
c p0q0
q
is the speed of sound.
A continuously stratiﬁed plasma
For a ﬁnite thickness layer of compressible plasma bounded on
the other interface by a rigid boundary at z = 0, z = h and
q0ðzÞ ¼ q0ð0Þ expðz=LDÞ Eq. (13) takes the form
d2uz1
dz2
þ 1
LD
duz1
dz
 k
2
x2x2z
" #
x2þ g
LD
þg
2
c2
 
x
2
c2
( )
uz1¼0; ð14Þ
Since at the boundaries the normal component of the velocity
must vanish, therefore, we have uz1 ¼ 0 at z = 0, z = h. Then we
can put the solution of Eq. (14) in the form uz1 ¼ sin nph z
 
expðkzÞ
and substituting in Eq. (14), the dispersion relation becomes
x4
c2k2
 1þ np
hk
	 
2
þ 1
2kLD
 2
þ xz
kc
	 
2( )
x2
þ np
hk
	 
2
þ 1
2kLD
 2( )
x2z 
g
LD
þ g
2
c2
 
¼ 0: ð15Þ
Now, we deﬁne the dimensionless quantities
x2 ¼ x
2
x2pe
;x2z ¼
x2z
x2pe
; g ¼ g
x2peLD
;h
2 ¼ h
2
L2D
; k
2 ¼ k2L2D and
c
2 ¼ c
2
x2peL
2
D
:
Then the dispersion relation (15) becomes
x4
c2
 1
4
þ k2 þ np
h
 2
þ x

z
c
 2( )
x2
þ np
h
 2
þ 1
2h
 2( )
x2z  k2 g þ
g2
c2
 
¼ 0: ð16Þ
In Eq. (16) x general is the complex number ðxr þ ixi Þ and
there are various ways to investigate the locus of the roots of Eq.
(16), the simplest method consists of decomposing Eq. (16) into
real and imaginary parts and then constructing a fourth-order
equation for xi ¼ r in the form.
r4
c2
þ 1
4
þ k2 þ np
h
 2
þ x

z
c
 2( )
r2
þ np
h
 2
þ 1
2h
 2( )
x2z  k2 g þ
g2
c2
 
¼ 0: ð17Þ
The case of incompressible plasma may be obtained by letting
c ! 1 in Eq. (17),
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Fig. 1. The role of ratio speciﬁc heats (c) on dimensionless growth rate as a function
of M1 ¼ k p1gðq1þq2Þ, where the parameters are same as those in ﬁgure. Fig. 2(a) at
xz ¼ 0, Fig. 2(b) at xz ¼ 0:3 and Fig. 2(c) at xz ¼ 0:6.
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4gh2k2
h2 þ 4n2p2 þ 4h2k2
 1þ 4n
2p2
h2 þ 4n2p2 þ 4h2k2
x2z : ð18Þ
Which implies that external magnetic ﬁeld has a stabilizing
inﬂuence on the instability of the system considered, where the
values of growth rate decreases with increasing xz⁄ and the com-
plete stability happens at ðx2z ÞIncompressible case P 4h
2k2g
1þ4n2p2 .
To determine the compressibility role only at xz⁄ = 0 from
Eq. (17) we have
r4
c2
þ 1
4
þ k2 þ np
h
 2( )
r2  k2 g þ g
2
c2
 
¼ 0: ð19Þ
The system arrives at the complete stability at c ¼ i ﬃﬃﬃﬃﬃgp which
cannot be satisﬁed. So the system under the compressibility effects
will always be instable. In other way
r2Compressibility ¼
c2
2
 1
4
þ k2 þ np
h
 2( )

ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
DCompressibility
q" #
; ð20Þ
DCompressibility ¼ 14þ k
2 þ np
h
 2( )2
þ 4k
2
c2
g þ g
2
c2
 
that is always positive. So r2þCompressibility also will always be positive,
then the system is always in an instability case, which implies that
the compressibility has an instability role on the system considered.
For the general case and from Eq. (17) we ﬁnd that
r2 ¼ c
2
2
 1
4
þ k2 þ np
h
 2
þ x

z
c
 2( )

ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
Dgeneral
q( )
; ð21Þ
Dgeneral ¼ 12þ k
2 þ np
h
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þ x

z
c
 2( )2
þ 4k2 g þ g
2
c2
 
 4 np
h
 2
þ 1
2h
 2( )
x2z : ð22Þ
From Eqs. (21) and (22) under the condition
ðx2z Þ Compressible case P
4h2k2fgþg2
c2
g
1þ4n2p2 the system will arrive at stability
and the system complies to the behavior of an external vertical
magnetic ﬁeld. However, one can see that, in the case of compress-
ible plasma the external vertical magnetic ﬁeld needs larger values
than that needed in the case of incompressible plasma to suppress
the system completely, i.e. ðx2z ÞCompressible case > ðx
2
z ÞIncompressible case.
Numerally, this case is presented in Fig. 1(a) and (b), where the
square normalized growth rate r2 is plotted against the normal-
ized external vertical magnetic ﬁeld xz at k
 ¼ 1; 2, respectively.
In Fig. 1(a) at k ¼ 1 and for incompressible plasma, it should be
noted that the values of square normalized growth rate in the pres-
ence ofxz are less than their counterparts in the classical case. The
external vertical magnetic ﬁeld has critical strength to suppress the
instability completely at ðxz ﬃ 1Þ. For compressible plasma and in
the absence of an external vertical magnetic ﬁeld ðxz ¼ 0Þ the sys-
tem is always instable. While in the presence of an external vertical
magnetic ﬁeld, the instability role of compressibility will gradually
stagnate with increasing values of an external vertical magnetic
ﬁeld and in order to arrive at complete stability of the system
the case needs greater values than that in incompressible case
ðxz ﬃ 1:8Þ: The same phenomenon holds in Fig. 2(b) at k ¼ 2. In
this ﬁgure one can see that the values of r2 are greater than their
counterparts in Fig. 1(a) and the system will arrive at complete
stability at xz ﬃ 2:2;4:1, for incompressible and compressibleplasma, respectively. So, for compressible magnetized plasma as
well as incompressible magnetized plasma of ﬁnite layer the sys-
tem capitulates to the external vertical magnetic ﬁeld effects and
this stability increases as the wave number decreases.Transition layer
We consider here two compressible plasma layers of densities
q1; q2. The two layers were bounded by two horizontal planes, at
z ¼ h1, which is the location of the lower boundary, and at
z ¼ h2, which is that of the upper one. On each side of the interface
c2 and Dq0q0 ¼ 
g
RT0
¼  g cc2 are constant, where R is the gas constant
and T0 is constant (see Livescu [15]). So Eq. (13) in the two layers
becomes
D2uz1gc1c21
Duz1 k
2
x2x2z
" #
x2g
2c1
c21
þg
2
c21
 
x
2
c21
( )
uz1¼0;
ð23Þ
D2uz1gc2c22
Duz1 k
2
x2x2z
" #
x2g
2c2
c22
þg
2
c22
 
x
2
c22
( )
uz1 ¼0: ð24Þ
The general solutions of Eqs. (23) and (24) may be written,
respectively, as:
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Fig. 2. The role of ratio speciﬁc heats (c) on dimensionless growth rate as a function
ofM1 ¼ k p1g ðq1þq2Þ,where the parameters are same as those in ﬁgure. (a) at xz ¼ 0, (b)
at xz ¼ 0:3 and (c) at xz ¼ 0:6.
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ðuz1ÞII ¼ A2 expðk2zÞ þ A2 expðk2zÞ; 0 6 z 6 h2: ð26Þ
where A1; A1;A2 and A2 are constants andk1;k1 ¼ gc12c21

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gc1
2c21
 2
þ k
2
x2x2z
" #
x2g
2c1
c21
þg
2
c21
 
x
2
c21
( )vuut ; ð27Þ
k2;k2 ¼ gc22c22

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gc2
2c22
 2
þ k
2
x2x2z
" #
x2g
2c2
c22
þg
2
c22
 
x
2
c22
( )vuut : ð28Þ
For our selected problem the relevant boundary conditions at
the bounded interface are:
The normal ﬂuid velocities vanish on the bottom and top
boundaries, i.e. ðuz1ÞI ¼ 0; ðuz1ÞII ¼ 0; at z ¼ h1; z ¼ h2, respec-
tively. While at the interface z = 0, the normal velocity is continu-
ous across the interface, i.e. ðuz1ÞI ¼ ðuz1ÞII at z = 0. Finally, the jump
condition at the interface z = 0 gives by integration Eq. (13) across
the boundary z = 0 between g and g, and then letting g? 0. In
virtue of the continuity of u1z + g across z = 0 and the boundedness
of q0 and the various of c2, also we deﬁne the velocity at the inter-
face as ðuz1Þs, this limiting process leads to
Ds q0
duz1
dz
 
 g k
2
x2 x2z
" #
Ds ½q0 ðuz1Þs ¼ 0; ð29Þ
Here Ds ðf Þ ¼ f ðzs þ 0Þ  f ðzs  0Þ. Applying the above boundary
conditions, the dispersion relation may be written as
a2 1 x
2x2z
c21k
2
 !" #
a1 1 x
2x2z
c22k
2
 !" #( )
1exp k1k1
 
h1
 
 1exp k2k2
 
h2
 þa1
g
x2x2z
k2
 
1 x
2x2z
c22k
2
 !" #( )( )
fk1k1 exp½k1k1h1g 1exp k2k2
 
h2
 
a2
g
x2x2z
k2
 
1 x
2x2z
c22k
2
 !" #( )
1exp k1k1
 
h1
 
 k2k2 exp k2k2
 
h2
 ¼0: ð30Þ
where a1 ¼ q1q2þq1 ; a2 ¼
q2
q2þq1 ; and we deﬁne the next dimensionless
quantities
q1 ¼
p1
R1 T0
; q2 ¼
p1
R2 T0
; M ¼ g ðq1 þ q2Þ
kp1
; x2 ¼ x
2
kg
;
x2z ¼
x2z
kg
; h1 ¼ h1 k; h2 ¼ h2 k: ð31Þ
where p1 is the equilibrium pressure at the interface. Then the dis-
persion relation (30) may be written in the form:
a2 1 a1Mc1
ð x2  x2z Þ
 
 a1 1 a2Mc2
ð x2  x2z Þ
  
 1 expðk3  k3Þh1
 
1 expðk4  k4Þh2
 þ a1f x2  x2g
 1 a2M
c2
x2  x2z
  fk3  k3 expðk3  k3Þ h1g
 f1 exp ðk4  k4Þ h2g  a2f x2  x2g 1 a1Mc1
ð x2  x2z Þ
 
 f1 expðk3  k3Þ h1gfk4  k4 expðk4  k4Þ h2g ¼ 0: ð32Þ
Where
k3; k3¼12a1M

ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
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a1M
 2
þ x2 1
x2 x2z
a1M
c1
 
 a1M
x2 x2z
1 1
c1
 s
; ð33Þ
k4;k4¼12a2M

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2
a2M
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þ x2 1
barx2 x2z
a2M
c2
 
 a2M
x2 x2z
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: ð34Þ
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persion relation (32) becomes
a2 1 a1Mc1
ð x2  x2z Þ
 
 a1 1 a2Mc2
ð x2  x2z Þ
 
þ a1 x2  x2
 
1 a2M
c2
ð x2  x2z Þ
 
 a1M
2
þ ða1 M2 Þ
2 þ x2 1
x2 x2z
 a1 Mc1
h i
 a1 M
x2 x2z
1 1c1
	 
h i1
2
 
 a2 x2  x2
 
1 a1M
c1
ð x2  x2z Þ
 
 a2M
2

ða2 M2 Þ
2þ
x2½ 1x2 x2z 
a2 M
c2
  a2 Mx2 x2z ð1
1
c2
Þ
2
4
3
5
1
2
8><
>:
9>=
>; ¼ 0: ð35Þ
The case of incompressible plasma may be obtained by letting
c1; c2 !1 or p1 ! 1 ðM ¼ 0Þ in Eq. (35).
(i) At c1; c2 !1 the dispersion relation (Eq. (35)) takes the
form
a2 1f x2 x2z g
a2M
2
 a2M
2
 2
þ x2 1
x2 x2z
 
 a2M
x2 x2z
" #1
2
8<
:
9=
;
2
4
3
5
a1 1 x2 x2z
  a1M
2
þ a1M
2
 2
þ x2 1
x2 x2z
 
 a1M
x2 x2z
" #1
2
8<
:
9=
;
2
4
3
5¼0;
ð36Þ
This case is being equivalent to the incompressible ﬂows with
exponentially varying density.
(ii) At p1 ! 1ðM ¼ 0Þ in Eq. (35) the dispersion relation
becomes
x
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
x2  x2z
q
¼ a1  a2
a2 þ a1 ; ð37Þ
From this equation the square normalized growth is
x2 ¼
x2z
2 
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
x4z
4 þ fgk q1q2q2þq1g
2
q
. At x ¼ ir, we ﬁnd that r2 will have
pair of complex conjugate roots and therefore the system will be
stable for both cases q1 > q2 and q1 < q2. At xz ¼ 0, the modes
become r2 ¼ gk q2q1q2þq1 that provide the RTI in magnetic ﬁeld free
plasmas.
From Eq. (35) it is not feasible to obtain analytically the role of
an external vertical magnetic ﬁeld of compressibility plasma. So,
the dispersion relation (35) has been solved numerically for differ-
ent values of the physical parameters involved. The numerical cal-
culations are presented in Fig. 2(a–c). In our numerical example we
consider a1 ¼ 0:2; a2 ¼ 0:6. The ratio of speciﬁc heats (c1 and c2)
takes the values (1,3,1) in the presence of and absence of an
external vertical magnetic ﬁeld ð xz ¼ 0; 0:3; 0:6Þ. In Fig. 2 the
dimensionless growth rate r2 is plotted against M1 ¼ k p1g ðq1þq2Þ
ð0 6 M1 6 5Þ. Where we note that, in the dispersion formula for
the compressible case (Eq. (35)) the decrease in p1 is equivalent
to an increase in M at constant c and vice versa (i.e. the increase
in p1 is equivalent to an decrease inM). Thus, for the compressible
case M represents a measure of the compressibility effects on the
dispersion formula. In Eq. (35) we put x ¼ xr þ ixi and if
xr ¼ 0, then ð x ¼ ixiÞ and we put xi = r.
Fig. 2(a) shows the square growth rate r2 versus the M1 in the
absence of an external vertical magnetic ﬁeld ð xz ¼ 0Þ with differ-
ent values of compressibility ð1; 3; 1Þ. One can see that, the values
of r2 at c1 = c2 = 3 (Dash curve) are less than their counterparts at
c1 = c2 = 1 (Dash Dot curve). At c1 = c2 =1 (Dash Dot Dot curve)
(that equivalents the incompressible ﬂows with exponentially
varying density) the square growth rate r2 reaches the minimum.These values are less than their counterparts in the classical case
(Solid curve), i.e. ½r2at c1¼c2¼1 < ½r2at c1¼c2¼3 < ½r2at c1¼c2¼1 <
½r2classical case. This indicates that, the compressibility (c parameter)
has a stability role on growth rate and this stability increases with
an increase in the ratio of speciﬁc heat values (c).
The role of an external vertical magnetic ﬁeld, in the presence of
compressibility effect, rises if we compare the values of r2 in
Fig. 2(a), (b) and (c). One can see that, the values of r2 in
Fig. 2(b) at xz ¼ 0:3 are less than their counterparts in Fig. 2(a)
at xz ¼ 0. Also, the values of r2 in Fig. 2(c) at xz ¼ 0:6 are less than
their counterparts in Fig. 2(b) and (a), i.e. ½r2at xz¼0:6
< ½r2at xz¼0:3 < ½r2at xz¼0 < ½r2classical case. In Fig. 2(a–c), one can see
that the values of square growth rate r2 increases with an increase
in M1 (or increase in p1), which implies that the equilibrium
pressure at the interface plays a destabilizing role on RTI growth
rates.
In summary, the effects of compressibility on the RTI growth
rates of a ﬁnite plasma layer as well as of two ﬁnite plasma
layers in the presence of an external vertical magnetic ﬁeld are
studied and analyzed. For a ﬁnite plasma layer the compressibil-
ity has a destabilizing effect and this destabilizing gradually
declines with increasing values of an external vertical magnetic
ﬁeld.
For the case of two plasma layers, the compressibility has
two parameters (c and p1). For the parameter c (the ratio of
speciﬁc heat values), the compressibility has a stability role on
growth rate. This role increases with an increase in the ratio of
speciﬁc heat values and with the presence of an external vertical
magnetic ﬁeld.
The inﬂuence of equilibrium pressure at the interface p1 on the
RTI growth rates is destabilized.
The incompressible exponentially varying density
plasma (c?1) has a lower growth rate than the incompressible
constant density plasma. This implies that, the exponentially
varying density has a stabilizing effect on the RTI growth
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